Fibrin strands are long, thin, mildly echogenic and mobile structures that are usually incidental findings after prosthetic heart valve surgery. They are seen by transesophageal echocardiography in 6% to 45% of patients. The formation of these benign strands may be the result of cardiac manipulation by surgical instrumentation. A case study of strand formation after aortic valve replacement is detailed. In any valvular lesion, differential diagnoses include thrombus and vegetation, and thus the clinical picture is important in diagnosing and managing valvular lesions. Although strands rarely embolize and are not associated with poor prognosis, their management and significance are items of debate.
Formation of Strands After Valve Replacement
Fibrin strands are long, thin, mildly echogenic and mobile structures that are usually incidental findings after prosthetic heart valve surgery. They are seen by transesophageal echocardiography in 6% to 45% of patients. The formation of these benign strands may be the result of cardiac manipulation by surgical instrumentation. A case study of strand formation after aortic valve replacement is detailed. In any valvular lesion, differential diagnoses include thrombus and vegetation, and thus the clinical picture is important in diagnosing and managing valvular lesions. Although strands rarely embolize and are not associated with poor prognosis, their management and significance are items of debate.
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Prosthetic valvular lesions should be interrogated carefully, but some valvular structures can be mistaken for abnormal cardiac masses. In assessing valvular masses, transesophageal echocardiography (TEE) is the procedure of choice because of its superior spatial resolution, its close proximity of the transducer to the valve, and the reduction from interfering tissues such as lungs and ribs when compared with transthoracic echocardiography (TTE). 1, 2 Although TEE has advantages over TTE, some limitations to TEE include limited imaging planes, reverberation, and acoustic shadow artifacts from mechanical prostheses. 1 Thin filamentous structures have been seen attached to native and prosthetic valves. 2 These structures must be differentiated from other lesions to determine the course of management and treatment. Differential diagnoses of echogenic, nodular, or linear structures attached to valves include thrombus, vegetations, strands, sutures, and masses. Knowledge of postvalvular heart surgery lesions can assist in determining whether immediate treatment is required or if a more conservative approach is warranted.
Case Study
A 13-year-old male with a history of surgical correction of a perimembraneous ventricular septal defect (VSD) and resection of the pulmonary outflow tract due to infundibular pulmonary stenosis was evaluated for valvular regurgitation. His surgery was performed when he was 8 years old. His history included a postoperative examination, which revealed a loud aortic component with an early diastolic murmur heard at the left sternal border. A TEE performed after surgery revealed a thickened and redundant right coronary cusp prolapsing with the noncoronary cusp. This most likely was the cause of severe aortic regurgitation.
The echocardiogram, carried out five years after his surgery, was performed using an Acuson Sequoia 512 Ultrasound System (Mountain View, California) with a 3.5-MHz transducer. Severe aortic regurgitation with an aortic root diameter of 2.75 cm, left ventricular end-diastolic (LVED) diameter of 5.77 cm, and left ventricular end-systolic (LVES) diameter of 3.52 cm was found.
Five years after his first surgery, he was subsequently admitted for an aortic valve replacement. He was fitted with a St. Jude prosthetic valve. Tissue pathology reports of the native aortic valve indicated no ulcerations or vegetations, but chronic inflammatory infiltration was found. His recovery was unremarkable. Follow-up echocardiograms indicated a small residual ventricular septal defect of 3 mm and trace regurgitation of all four valves.
Echocardiographic examination six years after the aortic valve replacement, at the age of 19 years, revealed a persistent small residual VSD, trivial aortic regurgitation, LVED of 5. His laboratory and clinical workup did not indicate subacute bacterial endocarditis or poor anticoagulation therapy. The structures also did not suggest that they were loose sutures or tumors. Given his history and his closely monitored anticoagulation therapy, the mobile structures were likely fibrin strands. To date, the patient remains on anticoagulation therapy and is routinely assessed with TTE and thus far has not suffered any ill effects. Subsequent follow-up echocardiograms have remained unchanged.
Discussion
Filamentous strands are thin and highly mobile, and they are found on the atrial side of a mitral prosthesis or the ventricular side of an aortic prosthesis. 3 They are usually associated with trauma and commonly affect the coaptation points of native valve leaflets, especially that of the aortic and mitral valves. Fibrin strands is the term used to describe the attached filamentous structures seen after prosthetic heart valve surgery, and they may adhere to the sewing ring, struts, or hinge points. 4 Their formation may result from cardiac manipulation with surgical instruments or in regions of highly turbulent blood flow. 2, 5 Strands are usually incidental findings after prosthetic heart valve surgery. They are visible by TEE in 6% to 45% of patients and may be mistaken for vegetations or thrombus. 3 Sonographically, fibrin strands are linear, thin, mildly echogenic mobile echoes that are visible intermittently during the cardiac cycle, and when visible, they recur at the same site. 6 Strands can vary in number and be up to 0.1 cm thick and 1 cm long. 4 
Differential Diagnoses
As prosthetic valves are a predisposing factor to subacute bacterial endocarditis/vegetations, careful interrogation of the valve is required. In suspected endocarditis, TEE is often used because vegetations can be as small as 1 to 2 mm. Vegetations cannot be seen by TTE until they are >2 mm. 1 It is important to differentiate between vegetation and thrombus because of the possibility of bacterial endocarditis in a febrile patient or the likelihood of thrombus formation in a patient with ill-managed anticoagulation therapy.
Linear echoes attached to prosthetic valves can also be mistaken for sutures. Loose sutures can be distinguished from valvular strands, as sutures sonographically appear shorter, brighter, and more regularly spaced around the sewing ring. 6 Strands attached to native valves may also be seen as thickening, redundancy, or small endothelial tears that may predispose native valves to strand formation. 4, 7 Thus, with age, the incidence of strand formation also increases. 4 Ionescu et al., 6 using TEE images obtained within two hours after prosthetic valve surgery, suggest that strands can form very soon after valve replacement. However, the formation of linear echoes shortly after surgery may indicate poor anticoagulated states and the early formation of thrombus.
The management and significance of valvular strands are unclear as there are conflicting opinions on their significance. Some researchers suggest that strands rarely embolize and are not associated with poor prognosis or complications. 5 Others have documented the finding of fibrin strands attached to the pivot of normally functioning St. Jude Medical mitral valve prostheses with no adverse consequences. 8 In contrast, strands on prosthetic valves also have been implicated in systemic thromoboembolism, with strand formation more commonly seen with mechanical prostheses than bioprosthetic valves. 9, 10 Reports of large strands obstructing coronary arteries and valves also have been made. 4 What further complicates clinical management is that valves shown to have strands on TEE do not always show the fibrin strands once the prosthetic valves are excised. It has been suggested that they may not be easily visible or may have been damaged during handling. 9 
Clinical Implications
The treatment of strands is unclear. It is debated whether anticoagulation, surgical intervention, or a more conservative approach is required when managing patients with strand formation after valvular replacement. Until their significance and treatment are known, knowledge of their presence and incidence with prosthetic valves can assist in differential diagnoses. Their presence can also alert physicians to potential sources of thromboembolic events.
Conclusion
As the incidence of strands can be up to 50%, echocardiographers must include this in the list of differential diagnoses and, in the absence of clinical etiology, view these filamentous structures as a natural variant/phenomenon after valve replacement surgery.
